Cytokines are not upregulated in adriamycin-induced cardiomyopathy and heart failure.
Heart failure due to a variety of causes is accompanied by an upregulation of cytokines, such as tumor necrosis factor-alpha (TNF-alpha), interleukin-1beta (IL-1beta) and interleukin-6 (IL-6). Adriamycin-induced cardiomyopathy (AIC) and heart failure is an important clinical problem. The current study investigated the expression of these cytokines in AIC and heart failure in rats. Both early and late stages of AIC was produced in rats. Myocardial gene expressions for TNF-alpha, IL-1beta and IL-6 were examined with DNA microarrays and RT-PCR. Protein levels of these cytokines in both the plasma and the myocardium were also examined by ELISA. In the early stage, myocardial mRNA expression of IL-1beta showed significant increase at 4 and 24 h, peaking at 4 h, while TNF-alpha did not change and IL-6 was undetectable. The protein levels of these three genes did not show any upregulation in the plasma or the heart. In the late stage, heart failure was confirmed by clinical signs as well as homodynamic changes. In this stage, plasma protein levels for TNF-alpha, IL-1beta and IL-6 were not changed. However, myocardial TNF-alpha mRNA expression and protein levels were significantly decreased, while both IL-1beta mRNA and protein levels were not different compared to the control group. IL-6 mRNA expression was undetectable in both normal and adriamycin-treated hearts while its protein level was not changed by adriamycin. Positive control using lipopolysaccharides (LPS) treatment (0.5 mg/kg body weight) for 2 h resulted in a significant increase in these three cytokines in the heart and plasma. These data suggest that an upregulation of cytokines may not be involved in AIC. Heart failure may in fact be accentuated by a downregulation of myocardial TNF-alpha.